Removal of acetaldehyde from the body.
The reduction of acetaldehyde back to ethanol via NAD-linked alcohol dehydrogenase is an important mechanism for keeping acetaldehyde levels low following ethanol ingestion. However, this does not remove acetaldehyde from the body, but just delays its eventual removal. Acetaldehyde is removed from the body primarily by oxidation to acetate via a number of NAD-linked aldehyde dehydrogenase (ALDH) enzymes. There are nineteen known ALDHs in humans, but only a few of them appear to be involved in acetaldehyde oxidation. There are many analogous enzymes in other organisms. Genetic polymorphisms of several ALDHs have been identified in humans that are responsible for several hereditary defects in the metabolism of normal endogenous substrates. The best known ALDH genetic polymorphism is in ALDH2 gene, which encodes a mitochondrial enzyme primarily responsible for the oxidation of the ethanol-derived acetaldehyde. This common polymorphism is known to dominantly inhibit its enzymatic activity resulting in reduced ability to clear acetaldehyde in both homozygote and heterozygote individuals. These individuals are generally protected against alcohol abuse but are susceptible to oesophageal cancer. For those enzymes that are capable of reacting with acetaldehyde, they may do so at the expense of their normal substrates, resulting in abnormal accumulation of these substrates. Examples of this are the aldehydes of the biogenic amines, dopamine, noradrenaline, adrenaline, serotonin and long chain lipid aldehydes such as nonenal. Not all of these enzymes are capable of efficient oxidation of acetaldehyde; however, it is possible that acetaldehyde may function as an inhibitor of these enzymes as well. The aldehydes whose metabolism is interfered with may also serve as inhibitors of ALDHs as well. However, this aspect of aldehyde function has not been extensively studied. A number of other mechanisms for the removal of acetaldehyde exist. For example, reaction of acetaldehyde with protein or nucleic acids is responsible for the disappearance of a small amount of acetaldehyde, but may be responsible for some pathological effects of acetaldehyde. There are a few other enzymes such as aldehyde oxidase, xanthine oxidase, cytochrome P450 oxidase and glyceraldehyde-3-phosphate dehydrogenase that are capable of oxidizing acetaldehyde. However, these enzymes account for only a small fraction of the total activity.